In this study, the prevalence and types of transferable antibiotic resistance plasmids in piggery manure were investigated. Samples from manure storage tanks of 15 farms in Germany were analysed, representing diverse sizes of herds, meat or piglet production. Antibiotic resistance plasmids from manure bacteria were captured in gfp-tagged rifampicin-resistant Escherichia coli and characterized. The occurrence of plasmid types was also detected in total community DNA by PCR and hybridization. A total of 228 transconjugants were captured from 15 manures using selective media supplemented with amoxicillin, sulfadiazine or tetracycline. The restriction patterns of 81 plasmids representing different antibiotic resistance patterns or different samples clustered into seven groups. Replicon probing revealed that 28 of the plasmids belonged to IncN, one to IncW, 13 to IncP-1 and 19 to the recently discovered pHHV216-like plasmids. The amoxicillin resistance gene bla-TEM was detected on 44 plasmids, and sulphonamide resistance genes sul1, sul2 and/or sul3 on 68 plasmids. Hybridization of replicon-specific sequences amplified from community DNA revealed that IncP-1 and pHHV216-like plasmids were detected in all manures, while IncN and IncW ones were less frequent. This study showed that 'field-scale' piggery manure is a reservoir of broad-host range plasmids conferring multiple antibiotic resistance genes.
In this study, the prevalence and types of transferable antibiotic resistance plasmids in piggery manure were investigated. Samples from manure storage tanks of 15 farms in Germany were analysed, representing diverse sizes of herds, meat or piglet production. Antibiotic resistance plasmids from manure bacteria were captured in gfp-tagged rifampicin-resistant Escherichia coli and characterized. The occurrence of plasmid types was also detected in total community DNA by PCR and hybridization. A total of 228 transconjugants were captured from 15 manures using selective media supplemented with amoxicillin, sulfadiazine or tetracycline. The restriction patterns of 81 plasmids representing different antibiotic resistance patterns or different samples clustered into seven groups. Replicon probing revealed that 28 of the plasmids belonged to IncN, one to IncW, 13 to IncP-1 and 19 to the recently discovered pHHV216-like plasmids. The amoxicillin resistance gene bla-TEM was detected on 44 plasmids, and sulphonamide resistance genes sul1, sul2 and/or sul3 on 68 plasmids. Hybridization of replicon-specific sequences amplified from community DNA revealed that IncP-1 and pHHV216-like plasmids were detected in all manures, while IncN and IncW ones were less frequent. This study showed that 'field-scale' piggery manure is a reservoir of broad-host range plasmids conferring multiple antibiotic resistance genes. Summary Bioactive amounts of antibiotics as well as resistant bacteria reach the soil through manure fertilization. We investigated plasmids that may stimulate the environmental spread and interspecies transfer of antibiotic resistance. After treatment of two soils with manure, either with or without the sulfonamide antibiotic sulfadiazine, a significant increase in copies of the sulfonamide resistance gene sul2 was detected by qPCR. All sul2 carrying plasmids, captured in Escherichia coli from soil, belonged to a novel class of self-transferable replicons. Manuring and sulfadiazine significantly increased the abundance of this replicon type in a chemically fertilized but not in an annually manured soil, as determined by qPCR targeting a transfer gene.
Restriction patterns and antibiograms showed a considerable diversity within this novel plasmid group. Analysis of three complete plasmid sequences revealed a conserved 30 kbp backbone with only 36% G+C content, comprised of transfer and maintenance genes with moderate homology to plasmid pIPO2 and a replication module (rep and oriV) of other descent. The plasmids differed in composition of the 27.0-28.3 kbp accessory region, each of which carried ISCR2 and several resistance genes. Acinetobacter spp. was identified as a potential host of such LowGC-type plasmids in manure and soil.
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Horizontal gene transfer between bacteria.
Heuer H, Smalla K. Horizontal gene transfer (HGT) refers to the acquisition of foreign genes by organisms. The occurrence of HGT among bacteria in the environment is assumed to have implications in the risk assessment of genetically modified bacteria which are released into the environment. First, introduced genetic sequences from a genetically modified bacterium could be transferred to indigenous micro-organisms and alter their genome and subsequently their ecological niche. Second, the genetically modified bacterium released into the environment might capture mobile genetic elements (MGE) from indigenous micro-organisms which could extend its ecological potential. Thus, for a risk assessment it is important to understand the extent of HGT and genome plasticity of bacteria in the environment. This review summarizes the present state of knowledge on HGT between bacteria as a crucial mechanism contributing to bacterial adaptability and diversity. In view of the use of GM crops and microbes in agricultural settings, in this mini-review we focus particularly on the presence and role of MGE in soil and plant-associated bacteria and the factors affecting gene transfer.
